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http://eprints.soton.ac.ukin clouds and remove or reduce the dependence on the simplifying assumptions. 
Initial work in this thesis examines the suitability of different motion analysis 
tools for determining the motion of the cloud content in the imagery using a 
fuzzy system. It then proposes tracking clouds as flexible structures to analyse 
the motion of the clouds themselves, and using the nature of cloud edges to 
identify the atmospheric flow around the structures. 
To produce stable structural analyses, the cloud data are initially smoothed. A 
novel approach using morphological operators is presented that maintains cloud 
edge gradients whilst maximising coherence in the smoothed data. Clouds are 
analysed as whole structures, providing a new measure of synoptic-scale motion. 
Internal dynamics of the cloud structures are analysed using medial axis trans-
forms of the smoothed data. Tracks of medial axes provide a new measure of 
cloud motion at a mesoscale. The sharpness in edge gradient is used as a new 
measure to identify regions of atmospheric flow parallel to a cloud edge (jet flows, 
which cause significant underestimation in atmospheric motion under the present 
approach) and regions where the flow crosses the cloud boundary. The different 
motion characteristics displayed by the medial axis tracks and edge information 
provide an indication of the atmospheric flow at different scales. 
In addition to generating new parameters for measuring cloud and atmospheric 
dynamics, the approach enables weather modellers and forecasters to identify the 
scale of flow captured by the currently used cloud tracers (both satellite-derived 
and from other sources). This would allow them to select the most suitable 
tracers for describing the atmospheric dynamics at the scale of their model or 
forecast. This technique would also be suitable for any other fluid flow analyses 
where coherent and stable gradients persist in the flow, and where it is useful to 
analyse the flow dynamics at more than one scale. 
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ARTEFACTS 
Figure B.l(a) shows an example of the publicly disseminated WEFAX data that 
has been preprocessed in Darmstadt to correct the radiance values and add coast-
line and lat-lon check marks. The image looks significantly different to the pre-
processed image shown in Figure B.l(b), which has not been subjected to the 
radiance correction. Whilst the radiance correction is necessary, the difference 
in image quality is of equal concern when analysing the imagery. Figure B.2 
compares the shape of the surface for a small window of the data, and clearly 
shows some artefacts in the publicly disseminated data that are not present in 
the raw imagery. These are most probably due to the storage mechanism for the 
publicly available images. Figure B.3 compares the format for the latest image 
available at Nottingham's METEOSAT archive site, stored in GIF format with 
the archived data in JPEG format. The difference is again most noticeable in 
3-D projection, as shown in Figure B.4. Clearly the use of radiance-corrected 
data prior to national border addition and not subject to any data compression 
techniques is the ideal source of data for meteorological satellite image analysis. 
Practical constraints often result in the necessitated use of the degraded images 
shown, however. 